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MTTwnns AND rOMPOSXTTONS FOR STIMLTLATINf; NEURIT" GROWTH 

rrrHNTGAL FIELD OF THE INVENTION 
The present invention relates to methods and 
5 pharmaceutical compositions for stimulating the growth of 
neurites in nerve cells. The compositions comprise a 
neurotrophic amount of a compound which binds to the FK- 
506 binding protein (FKBP) and a neurotrophic factor, 
surh as nerve growth factor NGF . The methods comprise 
10 treating nerve cells with the above-described 

compositions or compositions comprising the FK3? binding 
compound without a neurotrophic factor. The methods of 
this invention can be used to promote repair of neuronal 
damage caused by disease or physical trauma. 

15 BACKGROUND OF THE INVENTION 

Immunophilins are a family of soluble' proteins 
that mediate* the actions of immunosuppressant drugs such 
as cyclosporin A, FK506 and rapamycin. Of particular 
interest is the 12 kDa ' immunophiiin, FK-506 binding 

20 protein (FK3P12) . FK3P12 binds rr^-506 and rapamycin, 
leading to an inhibition of T-ceil activation and 
' proliferation. Interestingly, the mechanism of action of 
FK-506 and rapamycin are different. For' review, see, 3. 
.H. Solomon et al., Nature Med. , 1, pp. 32-37 (1995). 

25 FK-506 binds to FK3P12 and the resulting 

complex binds to and inhibits calcineurin, a cytoplasmic 
phosphatase. The phosphatase activity of calcineurin is 
necessary for dephosphorylation and subsequent 
translocation into the nucleus of the transcription 

30 factor NF-AT. NF-AT causes interieukin-2 gene activation 
which in turn mediates T-cell proliferation. 

The rapamycin- FKBP 12 complex, on the other 
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hand, associates with a protein of unknown function, 
termed RAFT I /FRAP . This tripartite complex is known to 
inhibit various kinases in the ceii (i.e., p70S6, 
p34cdc2, cdk2) which are necessary for ceii cycle 
5 progression in T-cells. Rap amy c in is also known to be a 
potent antagonist of FK-506, presumably by acting as a 
competitive inhibitor for the FK3PI2 binding. 

More recently, it has been discovered that FK3? 
plays other important roles in the body. It has been 

10 found that FK3P12 forms a complex with the intracellular 
calcium ion channels — the ryanodine receptor (RyR) and 
the inositol 1, 4 , 5-triphosphate receptor (I? 3 R) [T. 
Jayaraman et al., ~. Biol. Chem., 267, pp. 94-74-77 
(1992); A. M. Cameron et al., ?roc. Natl. Read. Sci / USA. 

15 92, pp. 1784-44 (1995)], helping to stabilize calcium 
release. The ryanodine receptor has been found in 
skeletal muscle, cardiac muscle, brain and other 
excitable tissues. I? 3 R mediates intracellular calcium 
release elicited by hormones and neurotransmitters that 

20 act at the cell surface to activate phospholipase C and 
generate inositol 1, 4, 5-triphophase (IP 3 ) - Most I? 3 R is 
found associated with the endoplasmic reticulum, but some 
may occur on the cell surface and mediate calcium flux 
into the cell. 

25 For both the RyR and the I? 3 R, it has been 

demonstrated that FK50 6 and rapamycin are capable of 
dissociating FK3P12 from the receptor. In each case, the 
"stripping" off of FK3P12 leads to increased leakiness of 
the calcium channel and lower intracellular calcium 

3 0 concentrations . 

Another role of FK3P12 is the regulation of 
neurite outgrowth in nerve ceils. W. Z. Lyons et al. . 
f Proc. Natl. Acad. Sci . USA , 91, pp. 3191-95 (1994)] 
demonstrated that FK50 6 acts synergistically with nerve 

35 growth factor (NGF) in stimulating neurite outgrowth in a 
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rat pheochromocytoma cell line. Interestingly, rapamycin 
did not inhibit the effects of FK-506 on neurite 
outgrowth, but rather was neurotrophic .itself, displaying 
an additive effect with FK-506. In sensory ganglia, FK- 
5 506 demonstrated similar neurotrophic effects, but those 
effects were blocked by rapamycin. These results led the 
authors to speculate that FK-506 was exerting its 
neurotrophic effect through its compiexing with FK3P12 
* and caicineurin and inhibition of the latter 1 s 
10 phosphatase activity. Alternatively, the authors 

proposed FK-506 was acting via a "stripping" mechanism, 
such as that involved in the removal of FKEP12 from RvR 
and IP 3 R. 

In view of the wide variety of disorders that 
15 may be treated by stimulating neurite outgrowth and the 

relatively few FKB? 12 -binding compounds that are known to 
possess this property, there remains a great need for 
additional neurotrophic, FK3P 12 -binding compounds . 

SUMMARY OF THE INVENT TOM 



20 Applicant has solved the problem referred to 

above by discovering that two genera of novel FK3P12- 
binding compounds he had previously co-invented also - 
-possess neurotrophic activity. Applicant had previously 
described a series of acylated amino acid derivatives 

25 which bind to FKBP12 in PCT patent publications WO 
92/19593 and WO 94/07858. Another series of FKBP12 
ligands are described in applicant's United States 
Patents 5,192,773 and 5,330,993 and PCT patent 
publication WO 92/00278. Each series of compounds 

30 stimulate neurite outgrowth in the presence of exogenous 
or endogenous NGF. 

The compositions provided comprise a compound 
from one of the two genera described above and a neuronal 
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growth factor. The methods described herein employ these 
previously described compounds and compositions 
comprising them to effectuate neurits outgrowth are 
useful to treat nerve damage caused by various diseases 
5 and physical traumas. 
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According to one embodiment, the present 
invention provides pharmaceutical compositions which 
comprise : 

a) a compound with affinity for FK3P12 having 
the formula (I) : 




(I) 

and pharmaceutical^ acceptable derivatives thereof, 
wherein A in 0, NH, or N-(C1-C4 alkyl) ; 
15 wherein B is hydrogen, CHL-Ar, (C1-C6) -straight or 

branched alkyl, (C2-C6) -straight or branched alkenyl, 
(C5-C7) -cycloalkyl, (C5-C7) -cycloalkenyl or Ar 
substituted (C1-C6) -alkyl or (C2-C6) -alkenyl, or 
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wherein L and Q are independently hydrogen, 
(C1-C6) -straight or branched aikyl or (C2-C5)- 
straight or branched alkenyl; 

wherein T is Ar or substituted cyciohexyi with 
substituents at positions 3 and 4 which are 
independently selected -from the group consisting of 
hydrogen, hydroxyl, 0- (C1-C4 ) -alkyl or 0-(C2-C4).-- 
alkenyl and carbonyl; 

wherein Ar is selected from the group 
consisting of 1-naphthyl, 2-naphthyi,. 2-furyl, 
3-furyl, 2-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl 
and phenyl having one to three substituents which 
are independently selected from the group consisting 
of hydrogen, halo, hydroxyl, nitro, CF 3 , 
(C1-C5) -straight or branched alkyl cr (C2-C6)- 
straight or branched alkenyl, 0- (C1-C4) -straight or 
branched alkyl or 0- ( (C2-C4 ) -straight or branched 
alkenyl), 0-benzyl, 0-phenyl, amino and phenyl; 
wherein D is U; E is either oxygen or CH-U, provided 
that if D is hydrogen, then E is CH-U or if E is oxygen 
then D is not hydrogen; 

wherein each U is independently selected from 
hydrogen, 0- (C1-C4 ) -straight or branched alkyl or 0- 
( (C2-C4) -straight or branched alkenyl), (C1-C6)- 
straight or branched alkyl or (C2-C6) -straight or 
branched alkenyl, (C5-C7) -cycloalkyi or (C5-C7)- 
cycloalkenyl substituted with (C1-C4) -straight or 
branched alkyl or (C2-C4) -straight or branched 
alkenyl, 2-indolyl, 3-indolyl, [ (C1-C4 ) -alkyl or 
(C2-C4) -alkenyl] -Ar or Ar; 
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WK.-.«n j is hydrogen or CI or C2 aikyi; K is (Cl- 
C*)-s-aight or branched alkyl. benzyl or 

. - _ uhe ro- r . J and K may be taxer. 
cvciohexvimetnyi; c- wne-— * 

■ " - *-7 membered heterocyclic ring wmcr. 

together ro rorm a - ' * S ~ UUJ 
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uoyeuuc- -w _. ■ _ . 

M v con,»in an 0, S, SO or SO, ^tu.--t -ne-^-. 

wh.r.in the stereochemistry a, carbon pos^on 1 - 

R or S; 

b) a neurotrophic factor; ana 
c, a oharmaceutically suitable carrier. 
More preferably, in the compound with affinity 
-, 0 _ ^ B12 m these pharmaceutical compositions: 
I Vox'vgen; J is hydrogen or CI or C2 1*1, K is <C1- 
C4) -straight or branched alkyl, benzyl or • 

• - ^ 7 3 rH K a^-e taken together uo ioa 
cvciohexvimetnyi; or o and A a.e ^ 

=nd tb« stereochemistry a- 
pyrrolidyi or piperidyl, ana un 

carbon position 1 is S. _ 

in the above preferred compounas wnerem a ana 
K are taken together to form pyrroiidyl or piperidyl and 
- is C*-U U is preferably dime thy iaminopnenyl, 
lethoxyohenyl, dlmethoxyphenyi, trimethoxyphenyl, 
nitrophenyl, furyi, indolyl, pyridyl, or 
me+"hylenedioxyphenyl - 

In th- above oreferred compounds wherein J anc 
K are taken together to for* pyrroiidyl or piperidyl and 

25 E is oxvgen: 

3 < s .re-rablv benzyl, naphthyi, tert-butyl, hydrogen, 
,--ohenvi-2-methyl-prop-2-enyi, £-3- (4-hydroxyphenyl) 2- 
methyl-oroD-2-enyl, E-3- [trans (4-hydroxycyciohexyl) ] -2- 
methyl-prop-2-enyl, cyciohexylethyi, cyclohexylpropyl, 
30 cyclohexylbutyl, cyclopentylopropyl, 

E-3- (4-methoxyphenyl) -2-methyl-?ro?-2-enyl, 

(3, 4 -dlmethoxyphenyi) -2-methyi-prop-2-enyl or 
r-3- [cis (4-hydroxycyclohexyl) ] -2-methyl-prop-2-enyl; and 
D is preferably phenyl, methoxyphenyl, cyclohexyl, ethy 
35 merhoxy, nitrobenzyl, thiophenyl, indolyl, furyi, 
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pyridyi , pyridyl-N-cxide , ni trophenyl , f luoropheny i , 
trimethoxyphenyl or dime t ho x yp h e r. y I . 

The most preferred compounds of formula (I) 
useful in the compositions and methods of this invention 
5 are those of formulae la, lb, Ic and Id, listed in Tables 
la through Id, respectively, set forth in Example 1, 
below. 

The synthesis .of compounds of formula (I) with 
affinity for FK3P12 in these compositions' is described in 
10 United States Patents 5,192,773 and 5,330,993 and PCT 

patent publication WO 92/00278, the disclosures of which 
are herein incorporated by reference, 

According to an alternate embodiment, the 
present invention provides pharmaceutical compositions 
15 which comprise: 

a) a compound with affinity for FK3P12 having 
the formula (II) : 
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B 



(ID . 

and pharmaceutically acceptable derivatives thereof, 
wherein A' is CH 2 , oxygen, NH or N- (C1-C4 alkyl); 
wherein B' and W are independently: 
(i) hydrogen, Ar ' , (C1-C10) -straight or 
branched alkyl, (C2-C10) -straight or branched alkenyl or 
alkynyl, (C5-C7 ) -cycloalkyl substituted (C1-C6) -straight 
or branched alkyl, (C2-C6) -straight or branched alkenyl 
or alkynyl, (C5-C7 ) -cycloalkenyl substituted 



PC ivLi^O. lUi- 

WO 96/41609 

-a- 

,-, =r or***- U*yl. CC2-C6, -..r^- er 

" ^ /"^vi or .Ikynyl. or substitutec 
branches .MW- alkvi , , C 2-CS! -straight or 

,C1-C6> -straight or o.ano.e 

branch al*enyl =r ^ £ ^ or alkynyl 

5 one of the - 2 o ^ ^ 

chain, may oa op,-o..a-iy - N, 
selected ..an - - tt> grou? consisting 

- d Ur " e " 7 C1 ! C ; - tr ai,ht or branded alxyl, <C2-C4>- 

° f hy Tl-' b --e 1^ or « *- 
" S ^ al5h : Irein a bridge is forced between the 

bnagmg al,yl « ^ ^ ^ aroatom - ctrota ining 

nitrogen ana a c« ^ ^ is opUonaily 

chain to iorm a 

fused to an Ar' g- ou ? ; or 
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wherein 0' i- «*°»«»' CC~« 
branched al*yl or ( C2-C6, -straight or oranchea 

* . T , is or substituted 5-7 metered 
cvcloaifcvl with substituents at positions 3 and 4 

independently selected fro, the group 
consisting of oxo, hydrogen, hydroxyl 
0- (C1-C4) -Ikyl. and 0- (C2-C4, -alxenyl; 

wh»rein Ar- is a carbocyclio aromatic 

g . ouc selected from the group consisting of 
oheny', 1-naphthyl, 2-naphthyl, indenyl, 
a2 ulenvl, fluorenyl, and anthracenyl; or a 

h . t.rocvclic aromatic group selected from the 
„. 0UD consisting of 2-furyl. 3-furyl, 
2 ~-thlenyl, 3-thienyl, 2-pyridyl. 3-pyridyl, 
4- OV "dyl. oyrrolyl, oxazolyl, thiazolyl, 
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spdazoiyl, pyrazolyl, isoxazolyi, 
sothiazolvl, 1,2,3-oxadiazoIyi, 1,2,3- ^ 

• nivl 1,3,4-thiadiazolyi, pyridazmyi, 
ovrimidinyl, PY"^ 1,3,5-triazmyl, 
l^thianvl, indoiizinyl, indolyl, .so.ndoly., . 
3 c-*ndolyl, indolinyl, benzo [b] furanyi, 
b enzo[b]thiophenyI, IH-indazoiyl, _ 
fcenzimidazolyl, benzthiazolyl, purxny., 4fc- 
ouinolizinyl, quinolinyl, isoguinolinyl, 
csnnolinyl, phthalazinyi, quinazoliny-, 
" • =i invl 1 , 8-naohthyridinyl, pteridmyi, 
ca-bazolvl, acridinyi, phenazinyl, 
phenothiazinyl, and phenoxazinyl ; 

wherein Ar' nay contain one to tnree ■ . 
^sti^uents which are independently selected 
fr «a the group consisting of hydrogen, nalogen, 
nvdroxvi, hydroxymethyl, mtro, 
t'.i-nuoromethyl, trif luoromethoxy, 
(cn . C 6) -straight or branched alkyl, 
(C2 -C6) -straight or branched alkenyl, 
0- [ (C1-C4) -straight or branched alkyl] , 

. . _ hrsnched alkenyl] , 
0- [(C2-C4) -straight or brancnea 

0-L.yi. o-p,e ny i, — dioxy ' e n;; 1 

carboxyl. N~ t (C1~CS) -straight or .ranched a->=y- 
0 , (C2-C5) -straight or branched 
^enyHcarboxa^ides, N ,N-di-UCl-C5>-stra ig h. 
or branched alfcyl or (C2-C5) -straight or 
branched alkenyl) Icarboxamides, 
N - mo rpholinocarboxamide, H-benzylcarooxa.ide, 
N-thiomorpholinocarboxamide, 
„- Di colinoyl=arboxamide, 0-X, CH 2 - (Cd 2 ) ,-X. 
0-(CH 2 ) q -X. (CH 2 ) q -0-X. andCS-CH-X; 

wherein X is 4-methoxyphenyl, 
2-oyridyl, 3-pyridyl, 4-pyridyl, pyrazyl, 
quinolyl, 3,5-dimethylisoxazoyl. 
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, - n,-'-; 1 t-hiazoyi, thiazcyl, 
isoxazoyi, *-me-._< — 

9-tnxeny ir - 

q is 0-2; 

wrerein G is U' ' 

m ,5 either oxygen or Ch-.' ; ^ C ,. TJ . or if m 
3 * . ^ g is hydrogen, tne,. ~ - 

crovicec <-n.a- — 

is oxvgen, then G -S > n-rtC" 1 -C4) -straight or 

• tt ' is hvdroger., 0 <• ^ . . 

wherein u -s - 0 - brancnec 

branched a W-J . . _ ^ b -arched alkyl or 

(C i-C6)-straignt or D-aiw- 
, n al^cenylj, (C- ^ ' „ivenvl, 

CCS-*' -cyclo-lW - « C J ^ Qr . oranc , ed ,l*yi ■ 
substituted -1th (C-C4) - 
r |C2 . C1 , -straight or branchea a-Ker.y - 

nci-^.-alKv! or U- v. - f ^ ^ group 

consisuing °^ * anthracenyl* 2 " 

^ 3-ovrroiinyi, pyrolxamyx, 1,3 
pyrroxxnyx, , ?vr , midazo iidinyl, 2H- 

dioxolyl, 2-iaxaa Z olx,y-, 4 _ dioxanyi , 
20 aT . vl av-ovranyl, piperxcyl, 

PY 'L4-dxthianyl, thiomcrpholmyl, 

morpnolmyl, x, and -h^erocvciic 

, nprs ,i r vi ( cuinuclidxnyx, and n~ 
piperaz.ny-, - above; 
aromatic groups as de~a- 

■„ y mav contain one to car— 
Uner6in I ar * independently selects 
substituents £^ of hydrogen , ha logen. 

from the group consis — J 
hvdroxyl, hydroxymethyl. mtro, 
t ' r1 nuoromethyl, trifluorometnoxy, 
( cllc6) -straight or branched alky, , ^ 
(C ,. C5) -straight or branched alxenyl 
1. f (C1 .c4, -straight or branched al>cyU , 

. ^ 0 ^ branched aikenyl] , 
a r (r?-C4) -straight or nra-caa 
°" UC . -l , 2-methvlenedioxy, ammo, 

O-benzyl, 0-paenyl, 1,2 mecny 

ana carboxyl ; 
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' (C-C2) aLkyl or benzyl; 

, r -, _rd ) -s'rai^ 1 - 1 - r? von 

K iS (Ci and K may be ta.<— 

cy clohexyl»ethyl. or wner^ riag which 

together to a selec «d fro, th. ,roup 

may contain a he.e ^ ^ 

consisting 01 0, 5. _ 

wherein » is °" ' -.ccor; and 

b) a neurotropy = ;: - itabie carrier . The 

C> 5 tTn e ^ anv -pounds of 

• c 0 f .formula U-' 
compouncs ox 

formula (I) • ths .compound with affin^V 

More pre-e. . , compositions: 

rjspiz in these pharmaceuuic- 

3- and W are indep , cl _ cl0) -straight or 

(i) hydrogen, Ar , branche d alkenyi or 

inched al*yl, '"^"^ted 

or ranched alKyl. « subs tituted 
or .. lk ynyl. eye Bwif , c2 . c6) .. w ,a. o. 

(C1 -C6) -straight or ^ ^ substitut eG 

inched ai.er.yl or aUyny-^ 

(C1 _ C 6, -straight or branche ^ ^ any 

; ranchsd .IKenyl or ■ --.^ ^ ^ ^ 

one or the CS 2 oroup. . - - ^ &eteroatom 

«*— " ^consisting of 0, SO,- or 

selected from the grou. 



:or 

B' 
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r 

tU> . t0 three substituents which are 

M . « eoatau l « ^ g;mp consisting of 
independently selecte d . oxyne thyl, nitro, 

hyd rogen, -^j^^. ( C1-CS, -straight or 
trifluoromethyi/ >- — 



WO 96M1609 _- 2 - 

. . e . craved U-M*' 

0-^-° iA or d :;; and ^rsoxyl' ar.c 

°- ltC2 , 2 ^.*yW»« aloXy ' consist o. 

°* t U sheeted - wultf*- as derived 

^anh-^V 1 ' croups e.^ 

- '"Tt.erccvcUc a:oaa.,- « 

anthracer-yl ^odimer-^ 

above- ... e r orers_-s^ f 0 n»ii« 

tM expound wi* ed tt0 « 

%t least one or B 0 , _ it=ll ,« 

g rouP -^rcoa^- su>stitu< * ^st.tute d 

»r5-C'» c - rVC > oa-- <ei * . -*-»tuted 

= ■ 5 or "Ued a^ ^ ^ - 
( C2-C6> °; r . Dianch ed a^ ' 

,C2-C6> - St " l9& nati velV. a* lea£t " lCS ^ ™ ' 

^^"er.ted M <«« 

--ir 1 :^-. d _ ... - 

70 (CSjU-^ ' lv selected 



C H 2 , 0, 5, 
r is 0" 4; 
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30 



« iS ; ^ as defied *o~ ^ ^\ odime , t of 

at least one of B o- 
formula II. ^ up consist^ o ^ ^ - 

SeWCte icl-C"""* 1 ** °" ^a,cned al^envi °r 

substituted C aight or D .a>. 

, „ substituted ^ ; tM ?r oup 

eoM t.tiM »' » „.- D0X amides, «.» ^ 
. ( c.-CS)-ai^l) ca " 
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(C2 _C5)-alkenyl)carboxamide 5 , 

,cl-C5)-»W N _ benI vica:boxamide, 
S-morpholinocarboxam^ „ Ull0yl carbcxamide ^ 

N -t h iomorphoUnocar _= - and CK=C*-X, 

O-X, CK 2 - (C.i 2 > q"*' da ?ined above. 

and X and , are as de., ^ ^ 

Most prerera* ^ 0M a re 

us ed in the I— I, Table 2, set forth m 
those of formula Ui 

^ ^ synthesis of -o^of^a XX x. 

publications WO a*/ - T , orated by reference. 

of which are herein ^^"^ bindi ng compounds . 

^ used herein, tn methods of 

used in the ^^JZ^ -~ ~* 
rtia invention, are define ^ „ Dh ar*aceutically 

-.hie derivatives thereon - cica ily 

acceptable o. aeno tes any pnarmaceut- 

acceptable privative aen ^ ^ qi , 

acceptable salt, ester, o - whiC h 

. invention or an* providing 

0 compound ox ^is *n ieptf is capable o, prov 

9 up on administration to P*-*^ ^ ^ in _ tlon , or 
(di rectly or in-ectl y, ^ t,.e 
a metabolite or -Si* outgrowth. 
abiUty to P-ote_or :r nt saits of th( 
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30 
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^ity to promote or ^ - ^ q£ the 

If Pnanaaceut-a^ , ^ ^ are 

^2 binding compounds are c ^ and 

- ' v derived from morgans following: 
prererabiy de.i sal „ a re the 

bases, included among such ben20ate , 
acetate, adipate, alginate «P 

b enzenesulfonate, >^ 1£aCe ' e cyclo pentanepropionate, 
camphorate, ^phorsulfonat , Jmttara te, 

neonate, , — ^\ de 

glucoheptanoate, * chlo ride, hydrobromxde , 

neptanoate, hexanoate, ^ la ctate, maleate, 

h vdroiodide, 2-hydroxyethanesul 
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o*a5-* te ' ' ^icia^. P- ^ a s , sue- 

., c ,o4« ^ sal «. aiwi - 5a iw « itb °; 

5 ,al» ^ DOtaS 5^ Sa ' sluB S alW s .„ et M^- . 

co r.tai^ 9- sue* aS des; d,a-W 65 , 

^ " -, a*d ? b£liet ble deducts are 

saCiSS ^; 0! ^- e - ^d^ 

> txotis a** * * aP oro?^ te „, eS . sue* 

Hl fiedW a ?- b . 0 lo^ ca - - . a nd ^ C ' U . ^ 

^Ui^ -° , rate o- o£ W e P» 

a- 1 " ^witV- e vnov/r. vending 
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.sing gelled HC-506 as a 341 , pP . 758- 

. « w Harding et — " , 0 _. 

described oy M. «• ■> ■ to , t a i., HaS^a- 3-- - 

60 (1989) and by u. - S«»- 

-,55-57 (1989) • measures inhibition ox 

Sreferably, tne * been 
^(•■i^tv. Sucn an =ssay no. 
FKBE12 rotomase acti - » , aiU^ and by J. J- 

described by H. «■ B^*^,' assa y the isomerization 
Sie.ier-.ca et al.. ^ /*_ N -succinyl-Ala-Ala-?ro- ? he- 

° £ - art lS a - -t^Uowed spectropboto^li, 
p-nitroamlide o£ ^ SUD strate, - 

The assay includes the c cbymoCry p S1 n is able to 

the inhibitor tra , s form o £ the . ; 

cLeave p-nitroanilrde Ir of p . 

h5 - rat ., but not the cis 
ni troaniUde is measured of ^ 

The second ^ is a 

«eutical c«*=.«^ .^opHc factor", as 
ne urotrophic factor ™ uhich are capable or 

used herein, refers ^-^^ of nervous tissue, 
stimulating growtn or P* . --- neurotrophic 
M used in this applrcat on - described 

- ,.„,-'' excludes the i«S' u 
tactor exc- ra .pamycin. 

herein, as well as =■< 5 factoES ha ve been 

Numerous neurotropic ^ ^ ^ be 

identified in the art and any o. . nvention . These 

utilized in the ^os^ o ; ^ ^ ^ 
n eurotrophic factors growt , factor (IGF-1. 

nerve growth factor 0**. ^ as , ISF . lf 

^ its active «-" t ob d la d ; t r ; rowth factor (aFGT and 
r -idic and growt h factors . 

respectively), Pl atei BWF) , ciliary 

bra in-derived n-"^, 1 *,^ cell line-derived 
atrophic --;; ( ^ :'nLotroph i n-3 ««-««-. 
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• -aero- in the compositions Jus 
.neurotropic ^cuo- 

is NC-r- . t - e tjharmaceuticaliy 

The third component o- - 

.Hons of this invention is a 
acceptable conposi-on . pharmaceutical^ 

a ,^ ca n v acceptable ca— e- . 
5 pharmaceuu-ca-. ^ ^ these 

acceptable carriers una y ^ li;air _ eQ 

«. ion — « e ; S ; - huBan 5e ru* albumin, buffer 
str » prote.ns, « glyciae , scrbic acxa, 

10 substa.cs sucn « p 9iyMride >ixeorM of 

potassium somai- . wa^er, salts or 

. i a fattv acids, wa-e-, 
saturated vegetable ^ ; sulfate , ^sodium 

e U=trolytes -en phos?hate , sodium 

hydrogen phosp^e, - ^ magne sium 

o ^nWethylene glyco-, 
substances, po.yeu y lates , waxes, 

^o-Hvlc 0-1 lulose, poiyacry-a 
carooxymeuhyic- ene _ b iock polymers, 

poiyethylene-polyoxypropyiene ^bl 

20 polyethylene glycol and woc * Dresent invention may 

The compositions Oj. tne 4 - _ 

llv parenteral^, by inhalation 
be administered orally, paren ^ vaginaliy 

or via an impianu -intravenous, 
used herein includes ^^Ji^^, 

— r:"' ^rrrr^patic, —1*^1 

intraste.nal, - in£usioI1 techniques, 

and intracranial "^ eCt administered orally, 

Preferably, , the coitions are a 

T-i.r ot- intravenously, 
.ntraperitonea^ or, ^ ^ ^ coffipositionS of 

mav be aoueous or oleaginous suspension, 
this invention may be a ^ to 

These suspensions may_ d e - dispe rsing or 

techniques known m the art using 

*nd suspending agents. The 
wetting agents ana susy 
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injectable preparation may aisc be a sterile injectable 
solution or suspension in a non-toxic parenterall v- 
acceptable diluent or solvent, for example as a solution 
in I, 3-butanediol . Among the acceptable - vehicles and 
5 solvents that may be employed are water, Ringer's 
solution and isotonic sodium chloride solution, in 
addition, sterile, fixed oils are conventionally employed 
as a solvent or suspending medium. For this purpose, any 
bland fixed oil may be employed including synthetic mono- 
10 or di-glycerides. Fatty acids, such as oleic acid and 
its glyceride derivatives are useful in the preparation 
of injectables, as are natural pharmaceutically- 
acceptable oils, such as olive oil or castor oil, 
especially in their polyoxyethylated versions. These oil 
15 solutions or suspensions may also contain a long-chain 
alcohol diluent or dispersant, such as Ph . Hel v or 
similar alcohol. 

The pharmaceutical compositions of this 
invention may be orally administered in any orally 
20 acceptable dosage form including, but not limited to, 

capsules, tablets, aqueous suspensions or solutions. In 
the case of tablets for oral use, carriers which are 
commonly used include lactose and corn starch. 
Lubricating agents, such as magnesium stearate, are also 
25 typically added. For oral administration in . a capsule 
form, useful diluents include lactose and dried corn 
starch. When aqueous suspensions are required for oral 
use, the active ingredient is combined with emulsifying 
and suspending agents. If desired, certain sweetening, 
30 flavoring or coloring agents may also be added. 

Alternatively, the pharmaceutical compositions 
of this invention may be administered in the form of 
suppositories for rectal 'administration. These can be 
prepared by mixing the agent with a suitable non- 
35 irritating excipient which is solid at room temperature 
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bur liquid at rectal temperature and therefore will melt 
in the rectus to release the drug. Such materials 
include cocoa butter, beeswax and polyethylene glycols. 
The pharmaceutical compositions of this 
5 invention may also be administered topically, especially 
when the target of treatment includes areas or organs 
readilv accessible by topical application/ including 
diseases of the eye, the skin, or the lower intestinal 
tract. Suitable topical formulations are readily 
10 prepared for each of these areas or organs. 

Topical application for the lower intestinal 
tract can be effected in a rectal suppository formulation 
(see above) or in a suitable enema formulation. 
Topically- ur ansae rmai patches may also be used. 
15 For topical applications, the pharmaceutical 

compositions may be formulated in a suitable ointment 
containing the active component suspended or dissolved in 
one or more carriers. Carriers for topical 
administration of the compounds of this invention 
20 include, but are not limited to, mineral oil, liquid 
petrolatum, white petrolatum, propylene glycol, 
Dolyoxvethylene, polyoxypropylene compound, emulsifying 
wax and water. Alternatively, the pharmaceutical 
* compositions can be formulated in a suitable lotion or 
25 cream containing the active components suspended or 
dissolved in one or more pharmaceutically acceptable 
carriers. Suitable carriers include, but are not limited 
to, mineral oil, sorbitan monostearate, polysorbate 60, 
cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, 
30 benzyl alcohol and water. 

For ophthalmic use, the pharmaceutical 
compositions may be formulated as micronized suspensions 
in isotonic, pK adjusted sterile saline, or, preferably, 
as solutions in isotonic, pH adjusted sterile saline, 
35 either with our without a preservative such as 
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benzylaikonium chloride. ■ Alternatively, for ophthalmic 
uses, the pharmaceutical compositions may be formulated 
in an ointment such as petrolatum. 

The pharmaceutical compositions of this 
invention may also be administered by nasal aerosol or 
inhalation. Such compositions are prepared according to 
techniques well-known in the art of pharmaceutical 
formulation and may be prepared as solutions in saline, 
employing benzyl alcohol or other suitable preservatives, 
absorption promoters to enhance bioavailability, 
fluorocarbons, and/or other conventional solubilizing or 
dispersing agents. 

The amount of both FKPB12 binding compound and 
the neurotrophic factor that may be combined with the 
15 carrier materials to produce a single dosage form' will 

vary depending upon the host treated, the particular mode 
of administration. The two active ingredients of the 
pharmaceutical compositions of this invention act 
synergistically to stimulate neurite outgrowth. 
Therefore, the amount of neurotrophic factor in such 
compositions will be less than that required in a 
monotherapy utilizing only that factor. Preferably, the 
compositions should be formulated so that a dosage of 
' between 0.01 - 100 mg/kg body weight/day of the FKBP12 
25 binding protein can be administered and a dosage of 
between 0.01 - 100 ug/kg body weight/day of the 
neurotrophic can be administered to a patient receiving 
these compositions. 

It should also be understood that a specific 
dosage and treatment regimen for any particular patient 
will depend upon a variety of factors, including the 
activity of the specific compound employed, the age, body 
weight, general health, sex, diet, time of 
administration, rate of excretion, drug combination, and 
35 the judgment of the treating physician and the severity 
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af the particular disease being treated. The amount of 
active ingredients will also depend upon the particular 
FK3P12 binding compound and neurotrophic factor in the 
composition. 

5 According to another embodiment/ this invention 

provides methods for stimulating neurite outgrowth. Such 
methods comprise the step of treating nerve cells with 
anv of the FK3P12 binding compounds described above. 
Preferably, this method is used to stimulate neurite 
10 outgrowth in a patient and the FKBP12 binding compound is 
formulated into a composition additionally comprising a 
pharmaceutical^ acceptable carrier. The amount of 
FK3P12 binding compound utilised in these methods is 
between about 0.01 and 100 mg/kg body weight/day. 
15 According to an alternate embodiment, the 

method of stimulating neurite outgrowth comprises the 
additional step of treating nerve cells with a 
neurotrophic factor, such as those contained in the 
pharmaceutical compositions of this invention. This 
20 embodiment includes administering the FKBP12 binding 

compound and the neurotrophic agent: in a single dosage 
form or in separate, multiple dosage forms. If separate 
dosage forms are utilized, they may be administered 
concurrently, consecutively or within less than about 5 
25 hours of one another. 

Preferably, the methods of this invention is 
used to stimulate neurite outgrowth in a patient. 

The methods and compositions of this invention 
may be used to treat nerve damage caused by a wide 
30 variety of diseases or physical traumas. These include, 
but are not limited to, Alzheimer's disease, Parkinson's 
disease, ALS, stroke and ischemia associated with stroke, 
neural paropathy, other neural degenerative diseases, 
motor neuron diseases, sciatic crush, spinal cord 
35 injuries and facial nerve crush. 
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In order that the invention described herein 
may be more fully understood, the following examples are 
set forth. It should be understood that these examples 
are for illustrative purposes only and are not to be 
construed as limiting this invention in any manner. 

5XSMPT.7. i 

The inhibition of FK3P rotomase activity by the 
preferred FKBP12 binding compounds present in the 
compositions of this invention was assayed. In this 
assay various quantities of FK3P12 binding compound (0.1 
nM - io uM) were added to cis-N-succinyl-Ala-Ala-Pro-Phe- 
p-nitroanilide in the presence of FKBP12 and 
chymotrypsin. FK3P12 converts the cis form of the 
substrate to the trans form. This allows chymotrypsin to 
cleave p-nitroanilide from the substrate. Release of p- 
nitroanilide was measured spectrophotometrically . This 
assay allowed me to measure the change in the first order 
rate constant of the rotomase activity as a function of 
FKBP12 binding compound concentration and yielded an 
estimate of apparent K L . The most preferred FKBP12 
binding compounds utilized in the compositions and 
methods of this invention and their calculated-K, are 
tabulated below. 
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(formula la) 





B 


D 


1 






Benzyl 


Phenyl 


1 


25 


. 5 


Benzvl 


Phenyl 


2 


1.5 






Phenyl 


2 


8 




1-NaDhthvl 


Phenyl 


2 


0.9 




2- Naohthyl 


~i iciiyt 


2 


7 




Benzvl 


2-MethyiorcDvl 


2 


0.9 


10 


Benzvi 


2-MethoxvDhenvi 




1 f 


Benzvl 


3-Methoxyo n en vi 




0 7 




Benzvi 


4-M etnoxvDn en vi 


L. 






Benzvi 


3 , 5-D im eth oxvo h e n vi 




T 
£. 




Benzvl 


Z, D-Uimctn OXyun c nyi 




50 


15 


3enzyi 


3,4,5-Trimethoxyohenvl 


2 


0.1 


Benzvl 


4-Fluoroohenyl 


2 


4 




Benzvl 


3-NitroDhenyi 


2 


160 




Benzvl 


4-NitroDhenvi 


2 


160 




Benzvl 


2-Pyhdyl 


2 


130 


20 


Benzyl- 


2-DVridyi N-oxide 


"2* 


>500 




tert-Butvt 


2-Furyl 


1 


200 




Benzvl 


|2-Furvl 


2 


3 




Benzvl 


|3-indov1 


2 


25 




Benzvi 


2-Thioohenyi 


2 


0.8 


25 


E-3-Phenv4-2-methyl-oroo-2-enyt 


Phenyl 


2 


1.5 




E-3-(4-Hydroxyphenyi>-2-methyi-prop-2- 
envl 


Phenyl 


2 


6 




E-34c^4-Hydroxycydohexy1))-2-methyi- 
oroD-2-cnyt 


Phenyl 


2 


0.6 


30 


£-3-[trans^4-Hydroxycyclohexy()]-2- 
meth\4-DroD-2-enyi 


Phenyl 


2 


0.5 




Benzvl 


2-Nrtrobenzvi 


2 


26 




Hvdroaen 


Methoxy 


2 


ND 


• 


tert-Butvi 


Mettioxy 


1 


600 


35 


AIM 


Methoxv 


2 


190 
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B 


n 

i u 


I 

1 n 


-7 




Benzyl 


(Methoxv 


2 


80 




2-Cydohexytethyl 


Methoxv 


2 


45 




3-CvdohexytoroDyl 


Methoxy 




ZU 




4-Cydohexylbutvl 


Methoxv 


2 


6 




o-^ya o d e n xyi □ ro oyi 


Metnoxv 


2 


35 




E-3-f4-Methoxyphenyl)-2-methyf-prop-2- 
envi 


Methoxy 


2 


40 




h->(j,4^jimetnoxypnenyt)-2-metny>- 
Droo-2-enyi 


Methoxy 


2 


10 


10 


E-3-{4-Hydroxyphenyf)-2-m ethyi-pro p-2- 
enyl 


Methoxy 


2 


60 




E-3^cis^4-Hydroxycydohexyl)]-2-methyl- 
DroD-2-enyi 


Methoxy 


2 


70 




Benzyl 


Cydohexyl 


2 


1.3 


15 


Benzyl 


Ethyl 


1 


400 




Benzyl 


3-MethoxvDhenyi 


1 


5 




Benzyl 


|2-Pyridyi 


1 


300 




Benzyl 


13.4-DrftuoroDhenyi 


2 


."3 




Benzyl 


1 (EV2^4-MethoxyDheny1Vethenyt 


2 


..1 ' 


20 


Benzyl 


1-Hydroxy-1 -cydohexyl 


2 


1 • 




Benzyl 


2-Naohthyi 


2 


1.5 




Benzvl 


1-Naohthyl 


2 


1 




fSV-aioha-Methvibenzvl 


Phenyl 


2 


0.5 




Benzyl 


2-Hydroxv-2-tetrahYdroovranyf 


2 


12 


25 


(RVabha-Methvibenzvi 


Phenyl 


2 


1.5 




Benzvl 


3-TnfluoromethylDhenvl 


2 


1.5 




Benzyl 


3-BenzvioxvDhenvi 


2 


0.5 " 




Benzyl 


(E>-2-tert-Butviethenvi 


2 


9 


30 


Benzyl 


2-TrifluoromethytDhenvl 


2 


5 


4-Cydohexvibutyl 


Phenyl 


2 


0.4 




4-Cvdohexvibutvl 


3.4,5-TrimethoxvDhenvl 


2 


0.04 




4-Phenyibenzyl 


Phenyl 


.2 


5 




4-Phenvibenzvl 


3 ,4 , 5-7rimeth oxyoh e n vi 


2 


2 


35 


Benzyl 


3-EthoxvDhenyt 


2 


0.56 


3-Phenoxvbenzvi 


3. 4 , 5-Tri meth oxyoh enyl 


2 


0.018 




3-Phenoxybenzyl 


Phenyl 


2 


0.09 




4-Phenvibutyl 


3 ,4 . 5-Trimeth oxyoh enyl 


2 


0.019 




4-Phenyibirtyl 


Phenyl 


2 


0.35 




Benzyl 


3^3-Prooenyioxy)ohenyl 


2 


1 


a rs 
H U 


Benzyl 


3-(2-Proooxy)Dhenyl 


2 


0.5 




Benzyl 


1-MethyioroDyl 


2 


1 




2-Phenylethvi 


Phenyl 


2 


1.1 




o~r n en vi n exyl 


Phenyl 


2 


0.5 




5-PhenyiDentyl 


3.4 , 5-TrimethoxvDhenyi 


2 


0.07 


45 


5-Phenylhexyl 


3,4,5-TrimethoxvDhenyl 


2 


0.1 




6-Cydohexvthexyl 


3.4.5-TrimethoxyDhenyl 


2 


0.05 




4-Phenoxvbenzyl 


3,4,5-TrimethoxvDhenyl 


2 


0.6 




5-CvdohexylDen.tvl 


3,4.5-TnmethoxvDhenvl ) 


2 


0.09 
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B 


D 


n 




Benzvi 


3-f 1 -Butoxy) Dhenvt 


2 


0.36 


4- Phen vtbutvi 


3-(2-Proooxv)ohenvi 


2 


0.1 


444-iodoohenvnbutvJ 


3, 4 ,5-TrtmethoxvDhenvl 


2 


0.016 


4-loaobenzvi 


3.4.5-TrimetftoxvDhenvi 


2 


1.4 


2-f2-NaDhthvttetfw1 


3.4,5-TrimethorvDhenvl 


2 


0.22 


241-Naohthvt)ethvi 


3.4.5-TrtmethoxvDhenvl 


2 


0.5 


4-Phenvtbutvl 


4-lodODhenvt 


2 


0.8 


4-Phenvibutvl 


3-todoDhenvi 


2 


0.13 


3-PhenviDroovi 


3,4.5-Tnmethoxvt)henvi 


2 


0.11 


3-T3-lndoM)Droovi 


3.4,5-Trimetfioxvnhenyl 


2 


0.017 


4-f4-MethaxvDhenvi)butyl 


3 , 4 . 5-TrimethoxyDhenvt 


2 


0.013 


4-Phenyibut-2-env1 


3.4 T 5-Tnrnetho5cvohenvi 


2 


0.8 


4-Pheny!but-3-envt 


3.4.5-TrimethoxvDhenvi 


2 


0.5 


4-(4-AllocaminoDhenv1)DroDVl 


3,4.5-TrimethoxyDhenyi 


2 


0.011 


4-PhenylDroovi 


1-Cyciahexenyt 


2 


0.78 


^4-MethoxvDhenvf)but-3-envt 


3,4.5-TrimethoxvDhenvi 


2 


0.011 


4-PhenytDroovt 


1-Fluoro-1-cvciohexvi 


2 


0.54 


4-PhenviDroovl 


3-ButoxvDhenyl 


2 


1.4 


3-f3-fN-rormviindoM)]DroDyi 


3.4.5-TrirnethoxvDhenvi 


2 


0.015 


4-<3-indolyObutvt 


3A5-TrimethoxyDheny1 


2 


0.016 


4-Phenvlbutyl 


Benzvi 


2 


0.35 


4-Phenytbutyt 


3-Biohenvi 


2 


0.04 


4-Phenvfbutvl 


4-tert-ButyiDhenyi 


2 


0.6 


4-Phenvibutvt 


Cvriohexyt 


2 


0.08 


4-Phenyibutyf 


Cvciohexvimethvl 


2 


0.12 


4-Phenvtbutyl 


3.4-Methvienedioxvchenvl 


2 


0.25 


4-Phenvibutvl 


4-Tetra hvdro ovran vi 


2 


0.44 


4-Phenvtbutyt 


3-CvdohexvM-methoxv- ohenvl 


2 


14 


4-Phenyibutyi 


4-{4-Methoxybenzyioxy-methyi}-2- 
furvl 


2 


0.7 


4-Phenylbutvi 


tert-Butvl 


2 


0.18 


4-Phenylbutvt 


Ethyl 


2- 


1.6 


3-(N-Ben2Jmida2oNd)DroDv1 


3.4 .5-Trimethoxvohenvi 


2 


0.11 


3-/N-Purinyi)DroDyf 


13.4.5-TrimethoxyDhenvi 


2 


0.13 


(S.SV2-Methvt~3-hvdroxv-4- ohenvtoroDyl 


3 . 4 , 5-TrimethoxyDh envi 


2 


0.25 
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TABL" lb 

B 



(formula 



10 



15 



B 


U 


n 




Benzvi 


3,4-Methyienedioxyohenvi 


1 


3 


Benzvi 


3 , 4-M eth vfenedioxyo henyi 


2 


3 


Benzyl 


4-MethoxyDhenyi 


1 


6 


Benzvi 


4-Methoxvohenvi 


2 


4 


Benzvi 


2. 5-DimethoxyDhenv( 


1 


10 


Benzvi 


2,4,5-TrimethoxyDhenvi 


1 


25 


Benzvi 


3 . 4 , 5-Trim eth oxyph enyi 


1 


450 


Benzvi 


4-DimethviaminoDhenvi 


2 


20 


Benzvi 


4-NrtroDhenyi 


2 


14 


Benzvi 


1 -Fun/1 


2 


2.5 


Benzvi 


2-Furyl 


2 


2.5 


Benzvi 


3-lndovi 


2 


>60 


Benzvi 


3-Pyridyi 1 2! 


25 


Benzvi 


Hvdroaen 


2 


300 


Benzvi 


Phenyl 


2l 


11 
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B 




(formula Ic) 



B 


D I 


j 1 


K I 




Benzvl 


iMethoxy 1 


Methvl 


Hvdroaen 


1000 


Benzvl iMethoxy 


Methyl 


S-methvt 


400 


Benzvl 


iMethoxv 


Methyl 


S-lsoorooyi 


170 


Ethyl 


iMethoxy 


Benrvi 


Hvdroaen 


>1200 


tert-Butvt 


iMethoxv 


Ethyi 


S-Methyl 


>400 



T-a^T,? id 

10 

B 




(formula Id) 



15 



B 


u 1 


J 


1 K | 


K,ftiM) 


Benzvl 


4-methoxyohenyl 


Methvl 


S-Methvi 


80 


Benzvl 


4-methoxyDhenvi 


Methyl 


IS-isoDrooyt 


30 


Benzvl 


3 4-Methvtenedioxvohenyl 


Methvl 


I S-Methyl 


50 


Benzvl 


3,4-Methvtenedioxyphenvt 


Hvdroaen 


Is-Methvi 


60 
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(formula II 1 ) 



Cpd. n | m | B f 


W Ar* 


K, (nM) 


2 


1 


0 


3-{Pyridin-2-yi) propyl 


3-Phenyipropyi 


3,4,5-Trimethoxyphenyl 


95. 


3 


2 


0 


3-Phenylpropyl 


3-Phenytpropyl 


3,4,5-Trimethoxyphenyl 




4 


2 


0 


3-Phenoxyphenyl 


3-Phenylpropyl 


3,4,5-Trimethoxyphenyl 


. 220. 


5 


2 


0 (Phenyl 


3-Phenoxyphenyl 


3,4,5-Trimethoxyphenyl 


■4,000. 


6 


2 


0 


Phenyl 


3-Phenytpropyl 


3 ,4 , 5-Trimeth oxyphenyl 


80. 


7 


2 


U 


^rynQin-^-yi) etnyi 


3-Phenytpropyl 


3,4.5-Trimethoxyphenyl 


3. 


8 


2 


U 


c-.>-tir3 n s-\ a- 

Hydroxycydo-hexyl}}-2- 

methyJ-eth-2-enyi 


3-Phenyipropyt 


3,4,5-Trimethoxyphenyl 


27. 


9 


2 


0 


3-{Pyridin-3-y1)propyl 


3-Phenyipropyt 


3,4,5-Trimethoxyphenyl 


n c 


10 


2 


0 


Benzyl 


3-Phenylpropyl 


3,4,5-Trimethoxyphenyl 




11 


2 


0 


Benzyl 


3-(lndol-3-yl) propyl 


3,4,5-Trimethoxyphenyl 




12 


2 


0 


2-Phenylethyl 


3-Phenytpropyi |3,4,5-Trimethoxyphenyi 


oo. 


13 


2 


0 


2-{4-Methoxy-phenyi)ethyl 


3-Phenylpropyl |3,4,5-Trimethoxyphenyl 


3.5 


14 


2 


0 


2-{4-Methoxy-Dhenyl)ethyt 


3-Ph enyipro pyl |P henyl 


270. 


15 


2 


0 


3^N-Benzimidazoryt)propy1 


3-Phenyipropyl (3,4,5-Trimethoxyphenyl 


5. 


16 


2 


1 


Benzyl 


2-Phenylethyl (3,4.5-Trimethoxyphenyl 


57. 


17 


2 


0 


3-{4-Methoxy- 
phenyi)propy! 


3-Phenytpropyl 


3,4,5-Trimethoxyphenyl 


3. 


18 


2 


0 


3-{Pyridin-3-y1)-Dropyl 


3-Phenyipropyt (Phenyl 


56. 


19 


2 


0 


3-{Pyridin-2-y1}-propyl 


3-Phenylpropyl 


Phenyl 


50. 


20 


2 


0 


3-(Pyridin-2-yi)-propy1 


3-Phenyipropyi 


3,4,5-Trimethoxyphenyl 


6.5 


21 


2 


0 


3-(Pyridin-2y1>-propyt 


3-Phenylpropyl 


tert-Butyl 


36. 


22 


2 


0 


3^Pyridin-3-yl)-propyl~N- 
oade 


3-Phenylpropyl 


3,4,5-Tdmethoxyphenyl 


7. 


23 


2 


0 


3-IN-{7-Azaindory!)-propyl 


3-Phenylpropyl 


3,4,5-Trimethoxyphenyl 


9. 


24 


2 


0 


3-(Pyridrn-3-yl>-propyf 


3-(4-Methoxy-phenyl}- 
propyi 


3,4,5-Trimethoxyphenyl 


ND 


25 


2 


0 


3-(N-Purinyi) propyl 


3-Phenylpropyl 


3,4,5-Trimethoxyphenyl 


22 


26 


2 


0 


3-{4-Hydroxy- 
methytpheny!) propyl 


3-Phenylpropyl 


3,4,5-Trimethoxyphenyl 


4. 


27 


2 


0 


3-(Pyridm-3-yl>-propyl 


3-Phenytpropyi 


3-Benzyloxyphenyl 


15. 


28 


2 


0. 


3-(Pyricfin-3-yJ>-propyl 


3-Phenylpropyl 


3-Attytoxyphenyl 


11. 


29 


2 


0 


3-{Pyridin-3-vl>-Dropyl 


3-Phenylpropyl 


3-isopropoxyphenyt 


2. 


30 


2 


0 


3-frhioohen-2-v1VDroovl 


3-PhenvioroDvl t3.4.5-Trimethoxyphenyl 


4. 
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31 I 2 I 0 |344-CarboxyDnenyi)prooyi t 


3-Phenytpropyi t3'.4 t 5-Trimethoxyphenyf 


2. 


32 | 2 


0 |3-Phenyibutyf 


3-Phenyipropyi |3,4,5-7rrmetnoxypneny1 


20. 


33 | 2 


0 j2-HydroxymethyiDhenyi 


3-Phenyipropyi |3 t 4.6-7rimethoxyphenyi 


89. 


34 | 2 


0 l2-Allyioxyphenyi (3-Phenytpraoyi |3,4.5-7rimethoxyohenyl 


150. 


35 


2 


0 


3-(3-Hyaroxymethytphenyi) 
propyl 


3-Phenyipropyi 


3 , 4 , 5-Trim ethoxyphenyl 


1. 


36 | 2 


0 


3-{3-CarbaxyDnenyi)Dropyi 


3-Phenytpropyi 13,4.5-Trimethoxyphenyi 


4. 


37 | 2 


0 |3-HydroxymetnyiDnenyl 


3-Phenytpropyi |3,4.5-Tnmethoxyphenyi 


6.8 


38 


2 


0 |2-Hydroxyphenyi 


3-Phenyipropyi 13,4,5-Trimethoxyphenyi 


HQ 


39 


2 


0 


=>yridin-3-yi 


3-Phenytpropyi |3,4,5-Trimethoxyphenyi 


ND 


40 


2 


0 


3-fThiooen-2-yl>-propyi 


4-Phenytbutyi |3A5-Trimethoxyphenyi 


1,100. 


41 


2 


0 


5-Phenytpentyi 


3-Phenyipropyi 


3,4,5-Trimethoxyphenyi 


45. 


42 


2 


0 


3-Aitytoxypropyi 


3-Phenyipropyi 


3,4,5-Trimethoxyphenyi 


ND 


43 


2 


0 


S-(4-(N,N-Dimettiyiamine- 
carDonyij-pnenyij propyl 


3-Phenyipropyi 


3,4,5-Trimethoxyphenyi 


5. 


A A 


*> 


0 


3-[4-{Morphoiine-4- 
carDonyijpnenyij-propyi 


3-Phenyipropyi 


3 ,4 , 5-Trimethoxyphenyl 


6. 


A C 




0 


4-Alltyoxybutyf 


3-Phenyipropyi 


3 , 4, 5-T rimeth oxyphenyl 


7. 


45 


2 


0 


3-AJIyl oxy-pro p-1 -ynyl 


3-Phenyioropyf 


3,4,5-Trimethoxyphenyi 


5. 


47 


2 


0 


3-[4-{Ptperidine-1- 
carbonyl)phenyf}-propyl 


3-Phenyipropyi 


3 , 4 , 5-Trim ethoxyphenyl 


■ 7. 


48 


2 


0 


5-Allytoxynonyf 


3-Phenytpropyl 


3,4, 5-T nrn ethoxyphenyl 


ND 


49 


2 


0 


Methyl 


3,5- 

Bis( benzyioxy) phenyl 


3,4 t 5-Trimethoxyphenyl 


3,400. 


50 


2 


0 


2-Aityioxyethyi 


3-Phenylpropyl 


3 f 4,5-Trimethoxypheny1 


11. 


51 


2 


0 


3-AWytoxy-(E>-proD-1 -ynyt 


3-Phenylpropyi 


3,4,5-Trimethoxyphenyi 


2.8 


52 


2 


0 


3-{3-{Morphoiine-4- 
carbonyt) phenyi]proDy1 


3-Phenytpropyi 


3,4,5-Trimethoxyphenyi 


1.0 


53 


2 


0 


Dec-9-enyt 


3-Phenylpropyi 13,4,5-Trimethoxyphenyi 


NU 


54 . 


2 


0 


3-{4-{N-Benzyi- 
aminecarbonyi)- 
phenyf]propyi ■ 


3-Phenyipropyl 


3,4,5-Trimethoxyphenyi 


1.6 


55 


2 


0 


3-{4-{Thiomorpholine-4- 
carbonyl)\phenyl]propyi 


3-Phenylpropyi 


3,4,5-Trimethoxyphenyi 


"5 A 

ZA 


56 


2 


0 


3-{Morphoiine-4- 
carbonyl)phenyl- 


3-Phenytpropyt 


3,4,5-Trimethoxyphenyi 


0. i 


57 


2 


0 


344-{ 1 -Methyt-ptperazme- 
4-carbonyt)phenyi] propyl 


3-Phenytpropyl 


3,4,5-Trimethoxyphenyi 


5.6 


58 


2 


0 


3- {4-{1-Benzy^pipera2ine- 

4- cartoonyi)phenyf] propyl 


3-Phenytpropyi 


3,4 ,5-Trimethoxypnenyi 




59 


2 


0 


3-PKN-Benzyt-amine- 
carbonyi)phenyipropyi 


3-Phenyipropyl 


3,4,5-Trimethoxyphenyi 


4U. 


60 


2 


0 


3-{4-<N-Pyridin-2- 

ytaminecarbon-yi)- 

phenyQpropyi 


3-Phenylpropyl 


3,4,5-Trimethoxyphenyi 




61 


2 


0 


Pryidin-3-yi 


3-(Pyridin-3-yf)-propyi 


3,4,5-Trimethoxyphenyi 


10. 


62 


2 


0 


Prop-2-enyl 


3 t 4-Bis-(Pyridin-4- 
yimethoxy)phenyi 


3,4,5-Trimethoxyphenyi 


62. 


63 


2 


0 


Pyridin-3-y! 


3-(Pyridin-4-yW 
methoxy)phenyi 


3,4,5-Trimethoxyphenyi 


13. 


64 


2 


0 


3-Phenyipropyi 


3-{Pyridin-4-yi- 
methoxy)ohenyl 


3,4,5-Trimethoxyphenyi 


1.4 
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Cpd. 


In 


|m 


B' 


W 


1 At- 


1 K,(nM) 


65 


2 


0 


3-Phenytpropyi 


3,4-Bis-<Pyridnv4- 
yimethoxy)phenyi 


3,4 , 5-Trimethoxypnenyi 


4.1 


66 


z. 


n 
u 


MAthvf 


j , *f-oi&-\ rynoin-*- 
yimethoxy)phenyl 


3 ( 4 , >T nmethoxypnenyl 


35. 


fi7 

D ' 




n 
u 


j-rnenyipropyi 


z, j,4- i ns-^rynairh^- 
ytmethoxy)pheny1 


3,4,5-7 rimethoxyphenyl 


46. 


DO 




U 


^ Am jinn m A 

o-r n enyi p ro pyi 


3-( M orpnoune-4- 
carbonyiM-(Pyriclr>-4. 
vim eth o oh en vi 


3,4,5-Trimethoxyphenyi 


2. 


69 


2 


0 


Methyl 


3,4,5-Tri&-{Pyridin-4- 
vim ethoxv) Dhenvl 


3 t 4,5-T rimethoxyphenyl 


36. 


70 


2 


0 


3-Phenyipropyi 


3,4,5-Tris-(Pyridrn-4- 
yimethoxy)phenyt 


3,4,5-Trimethoxyphenyi 


5. 


/ 1 


z 


U 


Methyl 


3,5-Bts-(Pyndin-4- 
ylmethoxy)phenyi 


3,4,5-Trimethoxyphenyl 


14. 


T*5 
/ Z 




0 


3 , d-B tSr{ Pyndin-4- 
ylmethoxy) phenyl 


Methyl 


3,4,5-Trimethoxyphenyi 


12. 


73 


2 


0 


Methyl 


3 t 5-Bts-{Pyndin-4- 

y(methoxy)-4-Methyi- 

phenyl 


3,4,5-Trimethoxyphenyi 


■ -36. 


74 


2 


0 


Ethyl 


3,4,5-Tri&-(Pyridin-4- 

ytincu lUAj/pi icnyi 


3,4,5-Trimethoxyphenyi 


18. 


75 


2 


0 


3,4,5-Tris-{Pyridin-4-yt- 
m eth owl n h envl 


Ethyl 


3,4,5-Trimethoxyphenyi 


12. 


76 


2 


0 


Prop-2-enyi 


3,4,5-7ris-{Pyndin^i- 

vf m ethn yv ^ n h p n vrf 
yimcu lUAjypi ici lyt 


3 , 4 , 5-7 ri m eth oxyp h enyi 


14. 


77 


2 


0 


Methyl 


3 t 4,6.Tris-{Pyridin-i- 

vimpthnYv^nhpnvt 
ymicu lUAjrypi icnyi 


3,4-Dimethoxyphenyi 


24. 


78 


2 


0 


Ethenyl 


3,4,5-Tris-{Pyndin-4- 
vtmethoYv^ohenvi 


3,4,5-Trimethoxyphenyi 


■ . 73. 


79 


2 


0 


3,4,5-Tris-(Pyridin-4- 
vimethow^nhenvl 


Ethenyl 


3,4,5-Trimethoxyphenyi 


Z3 


80 


2 


0 


Propyl 


3,4,5-Tris-(Pyridir>-4- 

yiiticu lUAy j^juci lyt 


3,4,5-Trimethoxyphenyi 


17. 


81 


2 


0 


3, 4 , 5-Tris-( Pyri din-4- 
ylmethoxy)phenyl 


Propyl 


3,4,5-Trimethoxyphenyi 


5. 


82 


2 


0 


Methyl 


3,4,5-Tris-CThiophen- 
3-yimethoxy)phenyl 


3,4, 5-Trim eth oxyphenyi 


>5000 


83 


2 


0- 


3,4,5-Tris-{Thio-phen-3- 
y1methoxy)-phenyi 


Methyl 


3,4,5-Trimethoxyphenyi 


>1000 


84 


2 


0 


Methyl 


2-tsopropoxy-3,4-Bis- 
(Pyridin-4-yfmethoxy)- 
phenyl 


3,4,5-Trimethoxyphenyi 


54. 


oo 


*> 


0 


2-lso pro poxy-3 , 4-Bi&- 
(Pyridin-4-y^methoxy) 
phenyl 


Methyl 


3,4,5-Trimethoxyphenyi 


3.5 


86 


1 


0 


Methyl 


3 4 5-Tris4Pvridin-4- 
yimethoxy)phenyi 


1 1 unts uiuAypn enyi 


zou. 


87 


1 


0 


3,4,5-Tris-(Pyridin-4- 
ytmethoxy)phenyi 


Methyl 


3,4,5-Trimethoxyphenyi 


360. 


88 


2 


0 


Methyl 


3,4,5-Tris^Pyrimidin- 
4-yimethoxy)phenyl 


3,4,5-Trimethoxyphenyi 


19. 


89 


2 


0 


Benzyloxymethyt 


Benzyloxyphenyl 


3,4,5-Trimethoxyphenyi 


5. 


90 


2 


0 


Methyl 


3,4,5-Tris- 
(Benzytoxy)Dhenyl 


3,4, 5-Trimethoxyphenyl 


2.600. 
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B- 


w 


At 


K,(nM) 


91 


2 


0 


3-Phenyipropyf 


3-<Pyndin-3^- 
carDonyi)phenyi 


3,4,5-Trimethoxyphenyi 


24. 


92 


2 


0 


3-{Pyridin-3-y*- 
carbonyt)phenyi 


3-Phenyipropyi 


3,4,5-Trimethoxypnenyi 


g 


93 


2 


0 


3-Phenytpropyl 


3-(Pyridin-4-y*- 
methoxy)phenyi 


3,4-Dimethoxyphenyi 


7.5 


94 


2 


0 


3-Phenyipropyi 


S-(Pyridin-4-yi- 
carbonyOphenyf 


4-3enzyioxy-3,5-Di- 
methoxyphenyi 


25. 


95 


2 


0 


3-Phenyipropyi 


3^Pyridin-4-yi- 
carbonyf)phenyi 


4^diytyoxy-3,5-Di- 
methoxyphenyl 


3.6 


96 


2 


0 


3-Phenyipropyi 


3-(Pyndrn-4-yt- 
carbonyt)phenyi 


3-Benzyioxy-4- 
methoxyphenyi 


25. 


97 


2 


0 


3-Phenyrpropyi 


3-{Pyridin-4-y*- 
carbony1)phenyf 


3-AJJyioxy-4-methoxyphenyt 


17. 


98 


2 


0 


3-Phenyipropyl 


3^Pyridir>4-yi- 
carbonyl)phenyi 


3-{3-PhenyHE)-prop-2- 
enyf>4-methoxyphenyi 


380. 


99 


2 


0 


3-Phenyipropyt 


4-(Pyridin-4-yi- 
carbonyi)phenyi 


4-Benzyioxy-3,5-Di- 
methoxyphenyi 


15,000. 


100 


2 


0 


3-Phenytpropyi 


4-{Pyridir>-4-yl- 
carbonyt)phenyi 


3-5enzyioxy-4- 
methoxyphenyi 


>5000 


101 


2 


0 


3-Phenyipropyi 


3-{Pyridin-4-yt- 
carbo nyi)phenyi 


3,4,5-Trimethoxyphenyi 


ND 


102 


2 


o 


3-P h en vi d ro ovf 


3-(Pyridin-4-yi- 
carbonyOphenyt 


3 4-DimethoxvDhenvt 


ND 


103 


2 


0 


3-Phenytpropyi 


Phenyl 


3-Benzyioxy-4- 
methoxyphenyi 


24,000. 


104 


2 


0 


3-Phenytpropyl 


Phenyl 


4-Benzytoxy-3,5- 
Dimethoxyphenyi 


1,700. 


105 


1 


0 


3-(Pyridin-3-yi)-propyi 


3-Phenyipropyi 


tert-Butyi 


340. 


106 


2 


0 


3-{Pyridtr>-3-yl)-propyl 


3-(Pyridin-3-yt}-propyt |3,4,5-Trimethoxyphenyi 


3.7 


107 


1 


0 


Benzytoxymethyi 


Benzytoxymethyi 


3,4,5-Trimetnoxyphenyi 


75,000. 


108 


1 


0 


3-{Pyridin-3-yi)-Dropyf 


3-(Pyridin-3-yl)-propyt t3,4,5-Trimethoxyohenyf 


89. 


109- 


2 


0 


3-(Pyridin-3-yi)-Dropyi 


3-(Pyridin-3-yl)-propy1 jlsopropyl 


1,500. 


110 


2 


0 


3-(Pyridin-3-y1)- 


3~(Pyridin-3-yi)- 


Thiopnen-2-yi 


ND 


111 


2 


0 


3-(Pyridin-3-yt}-proDyi 


3-(Pyridin-3-yJ)-pro pyi 


3,4-Methyienedioxy-phenyl 


ND 


112 


2. 


0 


3-{Pyridin-3-yt}-prop-2-ynyt 


3-{Pyridin-3-yt>-prop- 
2-ynyi 


3,4-Methytenedioxy ptfenyi 


ND 


113 


2 


0 


3-(Pyndin-3-yi)-prop-2-ynyi 


3-{Pyridin-3-y1)-prop- 
2-ynyi 


3,4,5-Trimethoxyphenyi 


ND 


114 


2 


0 


3-(Pyridin-2-yi>-propyi 


3-(Pyridin-2-yl)-propyt 


3,4,5-Trimethoxyphenyi 


ND 


115 


2 


0 


Isopropyl 


3 ( 4,5-Tris^Pyridin-4- 
ytmethoxy)phenyi 


3,4,5-Trimethoxyphenyi 


0.39 


116 


2 


0 


3,4 f 5-Tris-{Pyridir>-4- 
ytmethoxy)phenyi 


isopropyl 


3,4,5-Trimethoxyphenyt 


13. 


118 


2 


0 


3 t 4,5-Tris-{Pyridin-4- 
ytmethoxy)phenyi 


Prop-2-enyi 


3,4,5-Trimethoxyphenyi 


12. 



sxa-MPT,?: 7 

Assav of Neurits Outgrowt h iv. P C1 7 Diltiirpg 

In order to directly determine the neurotrophic 
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activity of the FK3P12 binding compounds utilized in this 
invention, the assay described by w. E. Lyons et ai . , 
Pmr. Nari , Acad. Sri. TTSR. 91, ?p . 319I-95" (1994) is 
carried out. 

PC12 rat pheochromocytoma cells are maintained 
at 37°c and 5% C0 2 in Dulbecco's modified Eagle's medium 
(DMEM) supplemented with 10% heat-inactivated horse serum 
(HS) and 5% heat-inactivated fetal bovine serum (FES) . 
The cells are then plated at 10 s per 35mm culture well 
coated with 5 ug/cm 2 rat tail collagen and allowed to 
attach. The medium is then replaced with DMEM + 2% HS 
and 1% F3S, NGF (1-100 ng/ml) and varying concentrations 
of ■ an FK3F12 binding compound (0.1 nM - 10 uM) . Control 
cultures are administered NGF without FK3P12 binding 
15 compound. 

The FK3P12 binding compounds utilized in this 
invention cause a significant increase in neurite 
outgrowth over control cultures. 



10 



20 



EXAMPT.F ? 



Assay of Neurite Outgrowth 
in Dorsal Root r, ang)inn Culturp 



Another way to directly determine the 
neurotrophic activity of the FK3P12 binding compounds 
utilized in this invention is the dorsal root ganglion 

25 culture assay also described by W.E. Lyons et ai . , Pror. 
Natl . Acad. Sri . USA. 91, pp. 3191-95 (1994) . 

• In this assay, dorsal root ganglia are 
dissected from 16 day rat embryos and cultured in 
collagen-coated 35mm dishes with N2 medium at 37°C in a 

30 15% C0 2 environment. Sensory ganglia are then treated 

with various concentrations of NGF (0 - 100 ng/ml) and an 
FKB12 binding compound (0.1 nM - 10 uM) . Ganglia are 
observed every two days under a phase contrast microscope 
and axon lengths are measured. Control cultures either 
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lack FK5P12 binding compound or lack FK3PI2 binding 

compound and NGF. 

The FK3P12 binding compounds utilized in this 

invention cause a significant increase in neurite 
5 outgrowth over control cultures which lack such compounds 
in both the presence and absence of NGF. 

While I have hereinbefore presented a number of 
embodiments of this invention, it is apparent that my 
basic construction can be altered to provide other 
10 embodiments which utilize the methods of this invention. 
Therefore, it will be appreciated that the scope of this 
invention is to be defined by the claims appended hereto, 
rather than- the specific embodiments which have been 
presented hereinbefore by way of example. 
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CIATMS 



i. A pharmaceutical^ acceptable composition 
comprising: 

a) a neurotrophic amount of a compound with 
affinity for FKBP12 having the formula (I) : 



K 



B 



X 



(I) 

and pharmaceutically acceptable derivatives thereof, 
wherein A in 0, NH, or N-(C1-C4 alkyl); 

wherein 3 is hydrogen, CKL-Ar, (C1-C6) -straight or 
branched alkyl, (C2-C6) -straight or branched aikenyl, 
(C5-C7)-cycloalkyl, (C5-C7) -cycloalkenyl or Ar 
substituted (C1-C6) -alkyl or (C2-C6) -aikenyl/ or 




wherein L and Q are independently hydrogen, 
(C1-C6) -straight or branched alkyl or (C2-C6)- 
straight or branched aikenyl; and 

T is Ar or substituted cyclohexyl with 
substituents at positions 3 and 4 which are 
independently selected from the group consisting of 
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hydrogen, hydroxyl, 0- (CI-C4 ) -aikyl or 0- (C2-C4 ) - 

alkenyl and carbonyl; 

wherein Ar is selected from the group 
consisting of 1-naphthyl, 2-naphthyl, 2- fury! , 
3-furyi, 2-thienyl, 2-pyridyl, 3-pyridyl, 4- 
pyridyl and phenyl having one to three 
substituents which are independently selected 
from the group consisting of hydrogen, halo, 
hydroxyl, nitro, CF 3 , (C1-C6) -straight or 
branched aikyl or- (C2-C6) -straight or branched 
alkenyl, 0- (C1-C4) -straight or branched aikyl 
or 0- ( (C2-C4) -straight or branched alkenyl)/ 
0-benzyl, O-phenyl, amino and phenyl; 

D is U; 

E is either oxygen or CH-U, provided that if D is 
hydrogen, then E is CH-U or if E is oxygen then D is not 
hydrogen; 

wherein each U is independently selected from 
hydrogen, O- (C1-C4 ) -straight or branched aikyl or 0 
( (C2-C4) -straight or branched alkenyl), (C1-C6) - 
straight or branched aikyl or (C2-C6) -straight or 
branched alkenyl, (C5-C7) -cycloalkyl or (C5-C7)- 
cycloalkenyl substituted with (C1-C4 ) -straight or 
branched aikyl or (C2-C4) -straight or branched 
"alkenyl, 2-indolyl, 3-indolyl, [ (C1-C4 ) -aikyl or 
(C2-C4) -alkenyl] -Ar or Ar; 
J is hydrogen or CI or C2 aikyl; 

K is (C1-C4) -straight or branched aikyl, benzyl or 
cyclohexylmethyl; or J and K are taken together to form 
5-7 membered heterocyclic ring which may contain an 0, S 
SO or S0 2 substituent therein; and 

the stereochemistry at carbon position 1 is R or S; 

b) a neurotrophic factor; and 

c) a pharmaceutical^ suitable carrier. 
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2. The composition according to claim 1, 

wherein: 

A is oxygen; 

J is hydrogen or CI or C2 aikyi; 

K is (CI-C4) -straight or branched alkyi, benzyl or 
cyclohexylmethyl; or J and K are taken together to form 
pyrrolidyl or piperidyl; and 

the stereochemistry at carbon position 1 is S. 

3. The composition according to claim 2, 

wherein: 

J and K are taken together to form pyrrolidyl or 
piperidyl; and 

Z is CK-U; and 

U is dime thy laminophenyl, methoxyphenyl, 
dimethoxyphenyl , trimethoxyphenyl , nitrophenyl , f uryl , 
indolyl, pyridyl, or methylenedioxyphenyl . 

4. The composition according to claim 2, 

wherein: 

J and K are taken together to form pyrrolidyl or 
piperidyl ; 

E is oxygen: 

■ 3 is benzyl, naphthyl, tert-butyl, hydrogen, E-3- 
phenyl-2-methyl-prop-2-enyl, E-3- (4-hydroxyphenyl) 2- 
methyl-prop-2-enyl, E-3- [trans (4-hydroxycyclohexyl) ]-2- 
methyl-prop-2-enyl , cyclohexylethyl , cyclohexylpropyl , 
cyclohexylbutyl , cyclopentylopropyl , 
E-3- (4 -methoxyphenyl) -2-methyl-prop-2-enyl, 
E-3- (3, 4 -dimethoxyphenyl) -2-methyl-prop-2-enyl or 
E-3- [cis (4-hydroxycyclohexyl) ] -2-methyl-prop-2-enyl; .and 

D is phenyl, methoxyphenyl, cyclohexyl, ethyl, 
methoxy, nitrobenzyl, thiophenyl, indolyl, furyl, 
pyridyl , pyr idyl-N-oxide , nitrophenyl , f luorophenyl , 
trimethoxyphenyl or dimethoxyphenyl . 




■ ■ ,wes thereof/ 
really accept- 4 alky l) ; 

herein A' ^ *2 de?e ndently : igtl t or 
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hetero atom-containing chain to form a ring, and 



wherein said ring is optionally fused to an Ar ' 
group; or 



wherein Q' is hydrogen, (C1-C6) -straight or 
branched alkyl or (C2-C6) -straight or branched 
alkenyl or alk'ynyl; and 

T 1 is Ar 1 or substituted 5-7 membered 
cycloalkyl with substituents at positions 3 and 4 
which are independently selected from the group • 
consisting of oxo, hydrogen, hydroxyl, 
0- (C1-C4) -alkyl, and 0- (C2-C4 ) -alkenyl; 

wherein Ar 1 is a carbocyclic aromatic 
group selected from the group consisting of 
phenyl, 1-naphthyl, 2-naphthyl, indenyl, 
azulenyl, fiuorenyl, and anthracenyl; or a 
heterocyclic aromatic group selected from the 
group consisting of 2-furyl, 3-furyl, 
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 
4-pyridyl, pyrrolyl, oxazolyl, thiazblyl, 
imidazolyl, pyrazolyl, isoxazolyl, 
isothiazolyl, 1, 2, 3-oxadiazolyl,- 1,2,3- 
triazolyl, 1, 3, 4-thiadiazoiyl, pyridazinyl, 
pyrimidinyl, pyrazinyl, 1, 3, 5-triazinyl, 1,3,5- 
t r i thi any 1 , indo 1 i z iny 1 , indo 1 y 1 , i s o indo 1 y 1 , 
3H-indolyl, indolinyl, benzo [b] furanyl, 
benzo [b] thiophenyl, IH-indazolyl, 
benzimidazolyl, benzthiazolyl, purinyl, 4K- 
quinolizinyl , quinolinyl , isoquinolinyl , 
cinnolinyl , phthalazinyl , quinazolinyl , 
quinoxalinyl, 1, 8-naphthyridinyl, pteridinvl, 




(ii) 
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- , a C ^dinyl, phenazinyi, 
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(C5-C7) -cycloalkyl or (C5-C7 ) -cycioalkenyl 
■substituted with (C1-C4 ) -straight or branched aikyi 
or (C2-C4) -straight or branched alkenyl, 
[ (CI-C4)-aikyl or (C2-C4 ) -alkenyl ] -Y or Y; 

wherein Y is selected from the group 
consisting of phenyl, 1-naphthyl, 2-naphthyi, 
indenyl, azulenyl, fluorenyl, anthracenyl, 2- 
pyrroiinyl/ 3-pyrrolinyl, pyrolidinyl, 1,3- 
dioxolyl, 2-imidazolinyl, imidazolidinyl, 2E- 
pyranyl, 4H-pyranyl, piperidyl, 1, 4-dioxanyl, 
morpholinyl, 1, 4-dithianyl, thiomorphoiinyl, 
piperazinyl, quinuclidinyi, and heterocyclic 
aromatic groups as defined for Ar 1 above; and 

wherein Y may contain one to three 
substituents which are independently selected 
from the group consisting of hydrogen, halogen, 
hydroxyl, ■ hydroxymethyl, nitro, 
trif luoromethyl, trif luoromethoxy, 
(Ci-CS) -straight or branched alkyl, 
(C2-C6) -straight or branched alkenyl, 
0-[ CC1-C4) -straight or branched alkyl], 
0- [ (C2-C4) -straight or branched alkenyl], 
O-benzyl, O-phenyi, 1 , 2-methylenedioxy, amino, 
and carboxyl; 
J is hydrogen, (C1-C2) alkyl or benzyl; 
K is (C1-C4) -straight or branched alkyl, benzyl or 
cyclohexylmethyl, or J ? and K are taken together to form 
a 5-7 membered heterocyclic ring which may contain a 
heteroatom selected from the group consisting of 0, S, SO 
and S0 2 ; 

m is 0-3; and 

wherein said compound is not a compound of formula 

(I) ; 

b) a neurotrophic factor; and 

c) a pharmaceutically suitable carrier. 
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6. The composition according to claim 6, 

wherein: 

3 T and W are independently: 

(i) hydrogen, Ar 1 , (C1-C10) -straight or 
branched alkyl, (C2-C10) -straight or branched aikenyl c 
alkynyl, (C5-C7) -cycioalkyl substituted (C1-C6) -straigh 
or branched alkyl, (C2-C6) -straight or branched aikenyl 
or alkynyl, (C5-C7) -cycloaikenyi substituted 
(C1-C6) -straight or branched alkyl, (C2-C6) -straight or 
branched aikenyl or alkynyl, or Ar 1 substituted 
(C1-C6) -straight or branched alkyl, (C2-C6) -straight or 
branched aikenyl or alkynyl wherein, in each case, anv 
one of the CH 2 groups of said alkyl, aikenyl or alkynyl 
chains may be optionally replaced by a heteroatom 
selected from the group consisting of 0, S, SO, S0 2 ;" or 




(ii) 

Ar may contain one to three substituents which are 
independently selected from the group consisting of 
hydrogen, halogen, hydroxyl, hydroxymethyl, nitro, 
trif luoromethyl, trif luoromethoxy, (C1-C6) -straight or 
branched alkyl, (C2-C6) -straight or branched aikenyl, 
0- [ (C1-C4) -straight or branched alkyl], 
0-[ (C2-C4) -straight or branched aikenyl], 0-benzyl, 

0- phenyl, 1, 2-methylenedioxy, amino and carboxyl; and 

Y is selected from the group consisting of phenyl, 

1- naphthyi, 2-naphthyl, indenyl, azulenyl, fluorenyl, 
anthracenyl and heterocyclic aromatic groups as defined 
for Ar 1 above. 

7. The composition according to claim 5, 

wherein: 



WO 96/41609 



PCT/US96/10I23 



-41- 

at least one of 3' or W is independently selected 
from the group consisting of (C2-C10) -straight or 
branched alkynyl; (C5-C7) -cycloalkyl substituted 
(C2-C6) -straight or branched alkynyl ; 
(C5-C7) -cycloalkenyl substituted (C2-C6) -rstraight or 
branched alkynyl; and Ar' substituted (C2-C6) -straight or 
branched alkynyl. 

8. The composition according to claim 5, 

wherein: 

at least one of B' or W is independently represented 
by the formula - (CK 2 ) r - (Z) - (CH 2 ) S -Ar r , wherein: 

Z is independently selected from the group ' 
consisting of CH 2 , 0, S, SO, SO2/ N, and NR; 

r is 0-4; 

s is 0-1. 

9. The composition according to claim 5, 

wherein: 

at least one of 3' or W is independently selected 
from the group consisting of Ar ! , Ar 1 -substituted (CI- 
C6) -straight or branched alkyl, and Ar ' -substituted (C2- 
CS) -straight or branched alkenyl or alkynyl; 

wherein Ar f is substituted with one to three 
substituents which are independently selected from 
the group consisting of N- (straight or branched (Cl- 
C5) -alkyl or (C2-C5) -alkenyl) carboxamides, 
N,N-di- (straight or branched (C1-C5) -alkyl or (C2- 
C5) -alkenyl) carboxamides, N-morpholinocarboxamide, 
N-benzylcarboxamide, N-thiomorpholinocarboxamide, 
N-picolinoylcarboxamide, O-X, CH 2 - (CH 2 ) q -X, 
0-(CH 2 ) q -X, (CH 2 ) q -0-X, and CH=CH-X. 

10. The composition according to claim 1 or 5, 
wherein said neurotrophic factor is selected from nerve 
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growth factor (NGF) , insulin growth factor (IGF) and 
active truncated derivatives thereof, acidic fibroblast 
growth factor (aFGF) , basic fibroblast growth factor 

(bFGF) , platelet-derived growth factors (?DGF) , brain- 
derived neurotrophic factor (BDNF) , ciliary neurotrophic 
factors (CNTF) , glial cell line-derived neurotrophic 
factor (GDNF) , neurotrophic.- 3 (NT-3) and neurotropism 4/5 

(NT-4/5) . 

11. The composition according to claim 10, 
wherein said neurotrophic factor is NGF. 

12. A method for stimulating neurite growth in 
nerve cells comprising the step of contacting said nerve 
cells with a composition comprising a neurotrophic amount 
of a compound with affinity for FK3P12 having the formula 
(I) : 



K 



A 



B 

1 



0 



(I) 

and pharmaceutically acceptable derivatives thereof, 
wherein A in 0, NE, or N-(C1-C4 alkyl); 

B is hydrogen, CKL-Ar, (C1-C6) -straight or branched 
alkyl, (C2-C6) -straight or branched alkenyl, (C5-C7)- 
cycloalkyl, (C5-C7) -cycloalkenyl or Ar substituted (Cl- 
C6) -alkyl or (C2-C5) -alkenyl, or 
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1 



wherein L and Q are independently hydrogen, 
(C1-C6) -straight or branched alkyl or (C2-C6)- 
straight or branched alkenyi; and 

T is Ar or substituted cyciohexyl with' 
substituents at positions 3 and 4 which are 
independently selected from the group consisting of 
hydrogen, hydroxyl, 0- (C1-C4 ) -alkyl' or 0- (C2-C4) - 
alkenyi; 

wherein Ar is selected from the group 
consisting of 1-naphthyl, 2-naphthyl, 2-furyl, 
3-furyl, 2-thienyl, 2-pyridyl, 3-pyridyl, 4- 
pyridyl and phenyl having one to three 
substituents which are independently selected 
from the group consisting of hydrogen, halo, 
hydroxyl, nitro, CF 3 , (C1-C6) -straight or 
branched alkyl or (C2-C6) -straight or branched 
alkenyi, 0- (C1-C4 ) -straight or branched alkyl 
or 0- ( (C2-C4 ) -straight or branched alkenyi), 
0-benzyl, O- phenyl, amino and phenyl; 
D .is U; 

E is either oxygen or CH-U, provided that if D is 
hydrogen, then E is CH-U or if E is oxygen then D is not 
hydrogen; 

wherein each U is independently selected from 
hydrogen, O- (C1-C4 ) -straight or branched alkyl or 0- 
( (C2-C4) -straight or branched alkenyi), (C1-C6)- 
straight or branched alkyl or (C2-C6) -straight or 
branched alkenyi, (C5-C7) -cycloalkyl or (C5-C7)- 
cycloalkenyl substituted with (C1-C4 ) -straight or 
branched alkyl or (C2-C4 ) -straight or branched 
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alkenyi, 2-indolyl, 3-indclyl, [ (CI-C4 ) -alkyl or 

[C2-C4)-aikenyl]-Ar or Ar; 

J is hydrogen or CI or C2 alkyl; 

K is (C1-C4) -straight or branched alkyl, benzyl or 
cyclohexyimethyl; or J and K are taken together to form a 
5-7 znembered heterocyclic ring which may contain an C, 5, 
SO or S0 2 substituent therein; and 

the stereochemistry at carbon position 1 is R or S. 

13. The method according to claim 12, wherein 
in said compound with affinity for FK3P12: 

A is oxygen; 

J is hydrogen or CI or C2 alkyl; 

K is (C1-C4) -straight or branched alkyl, benzyl or 
cyclohexyimethyl; or J and K are taken together to form 
pyrrolidyl or piperidyl; and 

the stereochemistry at carbon position 1 is S. 

14. The method according to claim 13, wherein 
in said compound with affinity for FK3P12: 

J and K are taken together to form pyrrolidyl or 
piperidyl; and 

E is CH-U; and 

U is dimethylaminophenyl, methoxyphenyl* 
dimethoxyphenyl, trimethoxyphenyl, r.itrophenyl, 
furyl, indoiyl, pyridyi, or methylenedioxyphenyl . 

15. The method according to claim 13, wherein 
in said compound with affinity for FK3P12: 

J and K are taken together to form pyrrolidyl or 
piperidyl; 

E is oxygen: 

B is benzyl, naphthyl, tert-butyl, hydrogen, E-3- • 
phenyl-2-methyl-prop-2-enyl, E-3- (4-hydroxyphenyl) 2- 
methyl-prop-2-enyl, E-3- [trans (4-hydroxycyclohexyl) ]-2- 
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methyl-prop-2-enyl , cyclohexylethyl , cyclohexylpropyl , 

cyclohexylbutyl , cyclopent y lopropyl , 

E-3- (4-methoxyphenyl) -2-methyl-prop-2-enyi, 

E-3- (3, 4-dimethoxyphenyl) -2 -methyl-prop- 2 -enyl or 

E-3- [cis (4-hyciroxycyclohexyl) ] -2-methyl-prop-2-enyI; and 

D is phenyl, methoxyphenyl, cyclohexyl, ethyl, 
methoxy, nitrobenzyl, thiophenyl, indolyl, furyl, 
pyr idyl , pyridyl-N-oxide , ni trophenyl , f luorophenyl , 
trimethoxyphenyl or dimethoxyphenyl . 

16. A method for stimulating neurite growth i: 
nerve cells comprising the step of contacting said nerve 
cells with a composition comprising a neurotrophic amouri' 
of a compound with affinity for FKBPI2 having the formul 
(ID : ' 



K' B" 




G 

(ii) 

and pharmaceutical ly acceptable derivatives thereof, 
wherein A 1 is CH 2 , oxygen, NH or N-(C1-C4 alkyl); 
B 1 and W are independently: 

(i) hydrogen, Ar', (C1-C10) -straight or 
branched alkyl, (C2-C10) -straight or branched alkenyl or 
alkynyl, (C5-C7) -cycioalkyl substituted (C1-C6) -straight 
or branched alkyl, (C2-C6) -straight or branched alkenyl 
or alkynyl, (C5-C7) -cycloalkenyl substituted 
(C1-C6) -straight or branched alkyl, (C2-C6) -straight or 
branched alkenyl or alkynyl, or Ar' substituted 



WO 96/41609 PCT/US96/10123 

-46- 

-(Cl-CS) -straight or branched alky I, (C2-C5) -straight or 
branched alkenyl or aikynyl wherein, in each case, any 
one of the CH 2 groups of said alkyl, alkenyl or aikynyl 
chains may be optionally replaced by a heteroatom 
selected from the group consisting of 0, S, SO, S0 2 , N, 
and NR, 

wherein R is selected from the group consisting 
of hydrogen, (C1-C4) -straight or branched alkyl, 
(C2-C4) -straight or branched alkenyl or aikynyl, and 
(C1-C4) bridging alkyl- wherein a bridge is formed 
- between the nitrogen and a carbon atom of said 
heteroatom-containing chain to form a ring, and 
wherein said ring is optionally fused to an Ar ' 
group; or 



(ii) 

wherein Q ' is hydrogen, (C1-C6) -straight or 
branched alkyl or (C2-C6) -straight or branched 
alkenyl or aikynyl; and 

T ' is Ar 1 or substituted 5-7 memberec 
cycioalkyl with substituents at positions 3 and 4 
which are independently selected from the group 
consisting of oxo, hydrogen, hydroxy!, 
0- (C1-C4) -alkyl, and 0- (C2-C4) -alkenyl; 

wherein Ar r is a carbocyclic aromatic 
group selected from the group consisting of 
phenyl, 1-naphthyl, 2-naphthyl, indenyl, 
azulenyl, fluorenyl, and anthracenyl; or a 
heterocyclic aromatic group selected from the 
group consisting of 2-furyl, 3-furyl, 
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 
4-pyridyl, pyrrolyl, oxazolyl, thiazolyl, 
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imidazoiyl,' pyrazoiyi, iscxazolyl, 
isothiazolyl, 1, 2, 3-oxadiazolyl, 1, 2, 3- 
triazolyl, 1/ 3, 4-thiadiazolyi, pyridazinyl, 
pyrimidinyl, pyrazinyi, 1,3, 5-triazinyl, 1,3,5- 
trithianyl, indolizinyl, indolyl, isoindolyl, 
3H-indolyl, indolinyl, benzo [b] furanyl, 
benzo [b] thiophenyl, IH-indazolyl, 
benz imidazoiyl, benzthiazolyl, purinyl, 4K- 
quinoiizinyl, quinolinyl, isoquinolinyl, 
cinnolinyl , phthalazinyl , quinazolinyl , 
quinoxalinyl, 1, 8-naphthyridinyl, pteridinyl, 
carbazolyl , acridinyl , phenazinyl , 
phenothiazinyl, and phenoxazinyl; and 

wherein Ar ' may contain one to three 
substituents which are independently selected 
from the group consisting of hydrogen, halogen, 
hydroxy 1, hydroxymethyl, nitro, 
trif luoromethyl, trif luoromethoxy, 
(C1-C6) -straight or branched alkyl, 
(C2-C6) -straight or branched alkenyl, 
0- [ (C1-C4) -straight or branched alkyl]," 
0- [ (C2-C4) -straight or branched alkenyl], 
0-benzyl, 0-phenyl, 1, 2-methylenedioxy, amino, 
carboxyl, N- [ (C1-C5) -straight or branched alkyl 
or (C2-C5) -straight or branched 
alkenyl) carboxamides, N,N-di-[ (C1-C5) -straight 
or branched alkyl or (C2-C5) -straight or 
branched alkenyl) ] carboxamides, 
N-morpholinocarboxamide, N-benzylcarboxamide, 
N-thiomorpholinocarboxamide, 
N-picolinoylcarboxamide, 0-X, CH 2 - (CH 2 ) q -X, 
0-(CH 2 ) q -X, (CH 2 ) q -0-X, and CH=CH-X; 

wherein X is 4-methoxyphenyl, 
2-pyridyl, 3-pyridyl, 4-pyridyl, pyrazyl, 
quinolyl, 3, 5-dimethylisoxazoyl, 
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isoxazoyi, 2-methyIzhiazoyI, thiazcyi, 
2-thienyl, 3-thienyi, or pyrimidyl; and 
q is 0-2; 

G is u T ; 

M is either oxygen or CH-U 1 ; 
provided chat if G is hydrogen, then M is CH-U 1 or if M 
is oxygen, then G is U 1 ; 

wherein U r is hydrogen, O- [ (C1-C4) -straight or 
branched alkyl] or 0- [ (C2-C4) straight . or branched 
aikenyl], (C1-C6) -straight or branched alkyl or 
"~ (C2-C6) -straight or branched aikenyl, 

(C5-C7)-cycloalkyl or (C5-C7) -cycloaikenyl 
substituted with (C1-C4) -straight or branched alkyl 
or (C2-C4) -straight or branched aikenyl, 
[ (C1-C4) -alkyl or (C2-C4 ) -aikenyl] -Y or Y; 

wherein Y is selected from the group 
consisting of phenyl, 1-naphthyl, 2-naphthyl, 
indenyl, azulenyl, fluorenyl, anthracenyi, 2- 
pyrrolinyl, 3-pyrrolinyl, pyrolidinyl, 1,3- 
dioxolyl, 2-imidazolinyi, imidazolidinyl, 2K- 
pyranyl, 4H-pyranyl, piperidyl, 1 , 4-dioxanyl, 
morpholinyl, 1, 4-dithianyl, thiomorpholinyl, 
piperazinyi, quinuclidinyl, and heterocyclic 
aromatic groups as defined for Ar ' above; and . 

wherein Y may contain one to three 
substituents which are independently selected 
from the group consisting of hydrogen, halogen, 
hydroxyl, hydroxymethyl, nitro, 
trif luoromethyl, trif luoromethoxy, 
(Cl-CS) -straight or branched alkyl, 
(C2-C6) -straight or branched aikenyl, 
0- [ (C1-C4) -straight or branched alkyl], 
O- [ (C2-C4) -straight or branched aikenyl], 
O-benzyl, 0-phenyl, 1, 2-methylenedioxy, amino, 
and carboxyi; 
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J' is hydrogen, (C1-C2) alkyl or benzyl; 

K is (C1-C4 ) -straight or branched alkyl, benzyl or 
cyclohexyimethyl, or J 1 and K are taken together to form 
a 5-7 memberec heterocyclic ring which may contain a 
heteroatom selected from the group consisting of 0, S, SO 
and S0 2 ; and 

m is 0-3; 

wherein said compound is not a compound of formula 

(I). 

17. The method according to claim 16, wherein 
in said compound with affinity for FKHP12: 
3 1 and W are independently: 

(i) hydrogen, Ar f , (C1-C10 ) -straight or 
branched alkyl, (C2-C10) -straight or branched alkenyl or 
alkynyl, (C5-C7 ) -cycloalkyl substituted (C1-C6) -straight 
or branched alkyl, (C2-C6) -straight or branched alkenyl 
or alkynyl, (C5-C7 ) -cycloalkenyl substituted 
(C1-C6) -straight or branched alkyl, (C2-C6) -straight or 
branched alkenyl or alkynyl, or Ar ' substituted 
(C1-C6). -straight or branched alkyl, (C2-C6) -straight or 
branched alkenyl or alkynyl wherein, in each case, any 
one of the CH 2 groups of said alkyl, alkenyl or alkynyl 
chains may be optionally replaced by a heteroatom 
selected from the group consisting of 0, S, SO, S0 2 ; or 

A 

(ii) 

Ar 1 may contain one to three substituents which are 
independently selected from the group consisting of 
hydrogen, halogen, hydroxyl, hydroxymethyl, nitro, 
trifluoromethyl, trifluoromethoxy, (C1-C6) -straight or 
branched alkyl, (C2-C6) -straight or branched alkenyl, 
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Or [ (C1-C4 } -straight or branched aikyl], 

0- [ (C2-C4) -straight or branched aikenyl], O-benzyi, 

0- chenvi, 1/ 2-methyienedioxy, amino and carboxyi; and 

Y is selected from the group consisting of phenyl, 

1- naphthyl, 2-naphthyl, indenyl, azuienyl, fluorsnyl, 
anthracenyl and heterocyclic aromatic groups as defined 
for Ar above. 

13. The method according to claim 16, wherein 
in said compound with affinity for FKBP12: 

- at least one of B' or W is independently selected 
from the group consisting of (C2-C10) -straight or 
branched aikynyl; (C5-C7) -cycloaikyl substituted 
(C2-CS) -straight or branched aikynyl;- 
(C5-C7) -cycloalkenyl substituted (C2-C6) -straight or • 
branched aikynyl; and Ar 1 substituted (C2-C6) -straight or 
branched aikynyl. 

19. The method according to claim 16, wherein 
in said compound with affinity for FK3P12: 

at least one of 3 1 or W is independently represented 
by the formula - (CK 2 ) r - (Z) - (CH 2 ) S -Ar 1 , wherein: 

Z is independently selected from the group 
consisting of CK 2 / 0, S, SO, S0 2 , N, and NR; 
r is 0-4; and 
s is 0-1. 

20. The method according to claim 16, wherein 
in said compound with affinity for FK3P12: 

at least one of B' or W is independently selected 
from the group consisting of Ar', Ar ' -substituted (Cl- 
C6) -straight or branched alkyl, and Ar 1 -substituted (C2- 
CS) -straight or branched alkenyl or aikynyl; and 

wherein Ar 1 is substituted with one to three 

substituents which are independently selected from 
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the group consisting of N- (straight: or branched (CI 
C5)-aikyl or (C2-C5) -alkenyl) carboxamides , 
N,N-di- (straight or branched (C1-C5) -alkyl or (C2- 
C5) -alkenyl) carboxamides, N-mcrpholinocarboxamide, 
N-benzylcarboxamide, N-thiomcrphoiinocarboxamide, 
N-picoiinoylcarboxamide, O-X, CH 2 - (CH 2 ) q -X, 
0-(G 2 ) q -X, (CH 2 ) q -0-X, and CZ=CZ-X. 

21. The method according to claim 12 or 16, 
wherein said method comprises the additional step of 
contacting said nerve cells with a neurotrophic factor. 

22. The method according to claim 21, wherein 
■said neurotrophic factor is selected from nerve growth 
factor (NGF) , insulin growth factor (IGF) and active, 
truncated, derivatives thereof, acidic fibroblast growth 
factor (aFGF ) , basic fibroblast growth factor (bFGF) , 
platelet-derived growth factors (?DGF), brain-derived 
neurotrophic factor (BDNF) , ciliary neurotrophic factors 
(CNTF) , glial " cei-1 line-derived neurotrophic factor 
(GDNF) , neurorrophin-3 ( NT - 3 ) and neurotrophin 4/5 (NT- 
4/5) . 

23. The method according to claim 22, wherein 
said neurotrophic factor is NGF. 

24. The method according to claim 12 or 16, 
wherein said method is used to treat a patient who is 
suffering from or has suffered from Alzheimer's disease/ 
Parkinson's disease, ALS, stroke and ischemia associated 
with stroke, neural paropathy, other neural degenerative 
diseases, motor neuron diseases, sciatic crush, SDinai 
cord injuries or facial nerve crush. 
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25. The method according to claim 21, wher 
said method is used to treat a patient who is suffer! 
from or has suffered from Alzheimer ! s disease, 
Parkinson 1 s disease, A1S, stroke and ischemia associa 
with stroke, neural paropathy, other neural degenerat 
diseases, motor neuron diseases, sciatic crush, spina 
cord injuries or facial nerve crush. 
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